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Digital Hospital Framework

The framework for the digital hospital is organised using the components
below in order to reduce the size and complexity of key factors for consideration:

Strategic shifts

The system adjustments
required to move hospitals
from their current states
to the desired state
described in the vision

Vision
The goals and

aspirations for the digital
hospital of the future

Digital themes

The core concepts
emerging from the vision

Digital principles

Essential rules to consider at
every stage of the digital
hospital planning, design and
build to ensure comprehensive
coverage of all things digital
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The Atos NHSX Digital Capability Model

Patient, Asset &
Resource Admin

Patient Identity Management,
Patient Flow, Patient Communication
Scheduling and Appt Booking

Staff Rostering, Clinic and Theatre
List Management, Activity Recording
and Clinical Coding

Bed Management, Asset Tracking

Patient Digital
Care Record

Storage and Access of Notes,
Observations, Assessments,
Triage and Care Plans

Diagnostic Test Requests,
Test Results, Imaging

Internal / External Digital Handover
(Referrals and Discharge Summaries)

Prescribing, Dispensing.
Drug Administration and
Pharmacy Functions

Longitudinal Care Record, Cross
Coordination, Care Planning
and Patient Engagement

Connected
Care

Virtual Consultations,
Remote Monitoring, Virtual Care
Command Centres

Self monitoring, self management,
self learning, treatment
adherence, self referral

Digital
Insights

Compliance alerts/notifications,
prompts, predictive models

Reporting, Forecasting, Planning,
modelling. Population Health

(Cohort Management, Risk
Stratification, Disease Registries)

Clinical Trials, Bioinformatics,
Gene sequencing, Drug Discovery,
Companion Diagnostics

Automated Detection and Escalation,

Estates &
Facility Management

Catering and Dietary Management,
Housekeeping, Laundry,

Cleaning Services

BIM, HVAC, Power Management,
Building Security, CCTV,
Environment Management

Enabling
Digital Technology

Security &
Information
Governance

Digital, Data
and Technology
Standards

Digital Management
Services
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evices
Cyber Auditin Information Sharing Privacy Impact
Security 9 Agreement Assessment
DCB 0129/ Unified Test NHS Data
dmoe Cres DCB 0160 List register
P Human Resources 3 Financial &
Quality Assurance Service ;
& Assessments & Workforce Management Commercial
Mgmt Management
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Personas and Journey Maps
Visualisation of the user experience

NHP Personas

Future state patient and staff personas exemplify the user's future needs, experiences, behaviours and goals, which is valuable to drive design decisions. Building future personas
humanises the different audiences that the NHP sites will influence, building empathy and engagement. Personas are valuable on their own, as they can be used to plan for future
roles, including the future technology and data to consider. For this project, 3 patient personas have been created, and five staff personas.

r Patients \ / NHS Staff

_J

NHP Journey Maps

Whilst personas are valuable on their own, it is useful to take them one
step further and create a persona journey map. A persona journey map is
where a persona’'s end to end experience with the trust is stepped out and
the different technology and data involved in the journey is identified. This
is a valuable step in creating a positive patient and staff experience, as it
allows the identification of steps and interactions that the patients will
have with the future hospital. For this project, four persona journey maps
have been created, including two patient and two staff.

. AtOS



Story

' » Petyais visually impaired and suffers from COPD, due to
) smoking for almost 50 years. Petya has a family carer, Lina her
daughter, however she is becoming increasingly independent
due to the remote technology she now has.
» Unfortunately Petya has become unwell with a chest infection
- 2
‘ FUTURE STATE - 2030 leading to sepsis, meaning she is now having to spend some
time in hospital as in inpatient whilst she is treated.
« Petya's English is limited, so she struggles when there is no
Bulgarian translation.

o— © craenges

»

3

* Beas independent as possible in the * Finds some of the remote technology challenging to use when
comfort of her own home keep in touch with family and using remote monitoring

» Avoid being a burden on anyone » Not fluent in English, so often struggles with language barrier

+ Utilise technology and data to address any + Doesn't feel comfortable in hospitals as not used to
challenges due to her visual impairment surroundings, like she is at home due to her poor sight

+ Always stay connected to family

m'i] Day in the Life

Use RPM to check on

Wakes up 9am and Call Lina using screen oxygen and pulse rates Bed around gpm -
takes pills from reader/assistive and check out any COPD listen to Bulgarian
automated dispenser technology social group posts audiobook
@ ieeenee (@ TITTTITITI eI (@ STIITTITTI IS Qererrerecencnned O coveerererennns (@ T o
Uses voice assistant to put Lina comes round Relax watching
on lighting and heating to for cup of coffee some TV

heat up the house
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Petya - Adult Inpatient

Stages

Steps

The steps that the user takes in
their journey, interacting with
different services and
technologies along the way

Patient Benefits

Patient benefits that will
close the experience gap
between the current
state and future state of
the patient journey

* Moment of truth, where
the user's previous
challenges are addressed
and solutionised

Petya's GP is notified that
her oxygen levels are
lower than normal via

remote monitoring. The GP
notifies Lina (Petya's family
carer) who then goes to
visit Petya and realises she
is short of breath and
unwell

% The GP monitoring
Petya's care means
that Petya's health is

no longer

dependent on Petya

making a call. This
ensures that Petya is

at lower risk,

Digital Technologies Utilised

Admi

Lina has a video call with the
GP who assesses Petya with
the aid of connected devices
and decides to callan
ambulance as Petya’s oxygen
levels are very low. In A&E
Petya is diagnosed with chest
sepsis and she is admitted to
the ward for IV antibiotics and
oxygen.

Petya is apprehensive of
going into the hospital,
however due to the
medical team assessing
her via video beforehand,
she feels confident that it
is the correct decision due
to the quality of care.

FUTURE STATE - 2030

‘When Petya arrives on the
ward, sheis a little bit
confused and repeatedly tries
to get out of bed. The smart
dust on Petya's bed alerts the
nursing staff who attend to
comfort her and check she is
okay.

Whilst Petya is feeling
confused and out of
place, having the nurses
come and help her
immediately when she
needs comforting re-
assures her and keeps
her calm despite the
unfamiliar environment

Whilst in the ward, Petya has
access to a bedside entertainment
system, which offers Indian
translation and accessible design.
With the help of the nurse, Petya
canalso use the inbuilt Alexa voice
system to control the room
temperature and lights, which is
helpful with her visual impairment

* Petya loves being able to
control the room and make it
as comfortable as possible,
Having technology that she is
familiar with (Alexa) which
she can connect to her own
Audible account makes the
experience feel very
personalised and reduces
anxiety over finding
environment controls with
her vision impairment

Petya is monitored in the ward
for 2 days, using connected
devices to provide real-time

updates of her recovery.

‘When Petya is talking with the

doctor, translation technology

is used to ensure that she can
fully understand.

*Havmg translation
technology makes
Petya feel like she

can fully express her
feelings and that she
is completely
understood

loT Sensors
Sensor alerts can be
activated for confused
patients which are
triggered when they try
to get out of bed

loT Sensors

Patients can adjust lighting and
temperature in their environment

by motion and voice.

Remote Monitoring (Telehealth)
remote patient monitoring (RPM) tools that
identify early signs of COPD exacerbations in
rder to act early i

Digital Front Door
Virtual first care models allow remote access to
healthcare services for accurate triage and
[s]Elalallale]

Smart Triage
Al-enabled triage tool that facilitates bespoke
care pathway identification

Control Command Centre
Bed and resource management are reviewed
centrally

Integrated Bedside Terminals
Devices that provide information
and entertainment during
inpatient stay

Integrated Bedside
Terminals

devices that update the
patient's EHRIn real-time
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When Petya is feeling better, she
decides to meet Lina in the atrium
for a coffee. On route. she utilises
the multilingual signage
throughout the hospital on the
smart screens to locate the
Atrium, which are displayed using
accessible design.

Petya finds the
accessible wayfinding
very helpfulas it
makes her feel
independent, taking
time away from the
ward when she wants

to

Real-time location
systems
RFID technology and
data used to track
patients around hospital

Petya is reviewed by the
geriatric team, and they then
contact Lina to organise Petya
being sent home, for remote
care provided by the hospital.
The team has access to same
remote monitoring devices that
her GP has.

Y Inthe past, Petya spent

much longer in hospital
when she felt well

enough to be at home.

The virtual ward allows

her to go home safely but
still be cared for by a
specialist team in the
hospital

Petya continues to use her
remote monitoring tools, whilst
resting, with the help of Lina.
After 2 more days of remote
review by the hospital team, they
are happy with progress and
discharge Petya back to GP for
community care.

Being discharged was so
easy - everything was
sent automatically to
Petya's GP and to her
family carer, Lina. Petya
received her discharge
medications in the post
via same day delivery

Digital Wayfinding
Wayfinding screens that
are fed data about
patients to ensure the
most relevant and
accessible information is
provided by the
approaching patient, who
is tracked using the
patient's location
eg. language and any
accessibility needs

Remote Monitoring (Telehealth)

Enables existing in-patients to be

discharged home from hospital
earlier through the ability to

monitor remotely

Robotics
Robots disinfect patient
areas following
discharge

Digital Transfer of Care

eDischarge summaries and
digital outcome summaries

sent for ease based on
patient preferred
communication method

Lina helps Petya set up her
VR. Petya benefits from her
VR headset in the form of
‘telehealth in a box' to
improve the quality of
communication with her GP
to discuss her personalised
care plan. This technology
also offers translation
technology.

Petya loves that she no
longer has the onerous
processes to gather and
clarify information about
her health, her GP
communicates with her
regularly using her portal

Immersive
Technologies
supports early

discharge of patients
from hospitaland into
their own homes

Remote Monitoring
(Telehealth)
Facilitates translation
when patients speak
different languages
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Phase 2

Delivered across 3 workstreams:

A financial model to support
development of business cases

A practical “how to" guide to support © O OO 6 O

development of the digital transformation

journey using the blueprint -
» A supplier briefing pack proposing a

market engagement framework to

support digital procurement

—1
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Financial Model

DR - WA -

Allows creation of roadmap of costs and benefits for a selected
set of technologies using data from the other two workbooks

Physical Footprint Model

Calculates potential space saving by
applying digital technology to a new build

St e sl etnt et

Technology Research

3 Desk-based and SME research of digital
technology use cases, costs and benefits
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Financial Workbook

Identify Build Review Rol, cost
capabilities roadmap for and benefits for
to enhance implementation business case

Proflle ............ Capabilities ............ Technologies ............ Costs ............ Value ............ Model
Set profile Select Set expected
for target technologies benefits

hospital size to model realisation

20



Digital Technology maturity classification

With systems and technologies mapped to capabilities they are categorised to provide additional guidance on priority for selection.

Existing infrastructure components, Digital Interaction Services

Foundation systems and technologies and those — f—
that are centrally mandated (e.g. EPMA) Self-Service Check-In Virtual Assistants

Patient Administration
Mature technologies that are

dvanced i
not yet in widespread use A&E System Patient Pathway Manager

Technologies that beyond pilot stage in a few R e S Stem

Prime healthcare organisations and widely accepted

to become the norm across the industry
Enabling Technologies

— —
Digital Signage Digital Wayfinding
i Emerging technologies that are on the horizon
Bremium and/or piloted/implemented in limited numbers _— . .
Biometric ID Real-time location
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Physical Footprint Model

Emergency Department
Reduced Attendances, Reduced Time, Admission Avoidance

Reduced Length of Stay

Increased day-case throughput

Outpatients
Reduced activity, DNAs, follow-ups, face-to-face, time
Increased utilisation

Theatres
Reduced elective activity, reduced time, increased utilisation

Imaging
Reduced activity, reduced time, increased utilisation
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Digital technologies, costs and benefits

Physical footprint reduction

FTE

Patient throughput
Materials
Efficiency

Patient Experience
Green Factor
Safety

Establish costs

* |dentify system and technology
implementation costs for new
technologies

» Determine implementation
strategy and costs for legacy
systems (see below)

\

Space required by a service is reduced by certain amount

Better workforce utilisation resulting in better human interaction time

More patient services provided in a set amount of time

Reduction in the materials usage

Reduction in time spent on non-value adding tasks (DNA, Admin tasks etc.)
Added value to the patient experience

Reduction in waste and/or wider environmental benefits

Improvement in all safety aspects

//\/'
A il
Model cost and value

» Define costs for each year of
technology implementation

» Determine benefits profile
quantifying year on year return

Determine value

* Research and identify benefits
of implementing each
technology

J

Procurement
* |dentify appropriate
procurement routes

» Determine cost effectiveness
of central vs. local procurement

Coordination Modification of the existing system for integration to new operation will incur a cost 20%
Unification Utilisation of the existing systems from previous operations incurs minimal cost of implementation 5%
Diversification  Implementation of new technology component within the existing operation will incur a cost 35%
Replication Discrete implementation of an existing system for NHP site 100%

23
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Technology Research

Cost of outpatient appointment <link> £120
NHS guidelines for outpatient appointment duration (mins) <link> 20
Minutes saved per virtual appointment <link> 25
Percentage time savings per virtual appointment 13%
Cost savings per virtual appt (13% of £120) £15
NHP site expected outpatient appointments 500,000
Assumption: 7% of all outpatient appts to virtualise 30%
NHP site number of virtual outpatient appts (30% of 500,000) 150,000
Potential savings from virtual outpatient appointments (150,000x£15) £2.250.000

s AtOeS



Technology research summary

Each technology of the future “Digital Hospital" is researched and evaluated, capturing costs and calculating value year-on-year.

Digital Front Door

Patient
Administration

Footprint

Advanced

Network
Infrastructure,
Wireless
Infrastructure,
4G/5G Infrastructure

Reduction of calls for  FTE
booking services

Reduction of DNA as a  Efficiency
result of patient self-
bookings

Paperless solution will  FTE
reduce the amount of
physical

correspondence

required

25

£400,000

£200,000

£150,000

£50,000

£200,000

£100,000

£80,000

£20,000

£2,130,000

£1,020,000

£830,000

£280,000
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Digital Technology business case input

The NHP Digital Blueprint builds on the capability and technology assessment of Phase 1 and creates a generic financial model which
may be used and tailored by NHP sites to feed into their business case.

4’f|le .............. !pabllltles .............. Qol‘ogies ............... /(:O StS .............. /\/alue ﬁdodel

£114k £114k £114k

£114k

£114k £114k

£473K £473K £473k £473K £473K £473k

Fibre Network

Wi-Fi
Implementation

Methodology  Digital Front Door -£172k -£606k  -£1184k -£1,762k -£2,195k -£2,629k

Control Command Centre £786k g2k -£783k  -£1,820k -£2,876k £3,660k
Telemedicine - £94k -£208k
£92k £8k -£77K -£140k -£203k -£203K -£203k

Key B Implementation Costs Run Costs (-£savings)
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Thank you!

For further information about this document please contact:

Gary Hampshire - Delivery Director
gary.hampshire@atos.net
+447989 148522

Mark Davidson - Digital Consultant
mark.davidson@atos.net

*447733 310225
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